NEOPLASTIC CELLS capable of tumour repopulation (tumour stem cells) are the critical cells in determining biological responses of human tumours (Steel, 1977) . Since no in situ assay is feasible for human tumour-repopulating cells, clonogenicity in semi-solid culture is measured as an approximation of the tumour stem-cell population (Hamburger & Salmon, 1977; Hamburger et al., 1978; Buick et al., 1979a; Salmon et al., 1978) . Semi-solid support is one possible variable in the determination of culture clonogenicity, and is also an important consideration if the investigator wishes to subsequently remove colonies for further studies. Techniques using a combination of methylcellulose and soft agar have proved successful in the culture of transitional-cell carcinoma (Buick et al., 1979a) and methylcellulose alone has proved to be a useful semisolid support for the assessment (Buick et al., 1977) and subsequent manipulation (Buick et al., 1979b) The assay for colony formation used 3 major plating variations: agar plated over agar, methylcellulose over agar and methyl-cellulose alone. In preliminary experiments, varying concentrations and volumes of agar and methylcellulose were tested. The basic enrichments were those of Hamburger & Salmon (1977) except that conditioned medium was not used (Buick et al., 1979a; Buick et al., 1980) and the addition of 2-mercaptoethanol to the plating layer was found unnecessary. The conditions were standardized as 1 ml volume of agar (0-5% w/v)) in enriched (Salmon & Buick, 1979) from agar plates showed epithelial cells consistent with the tumour-cell population used to initiate the cultures.
A representative test of linearity with respect to cell number is shown in Fig. 1 for Pt 12. Linearity held between 5 x 104 and 2 x 106 cells plated for either culture condition.
In an attempt to determine whether the same cells were being assessed as clonogenic in the 2 systems we fractionated a cell suspension on the basis of density. Fig. 2 As we have previously described (Buick et al., 1980) correlation analysis of colonyforming data with independent variables can be used to investigate the role of a variable in the determination of clonogenicity. We therefore calculated Spearman rank-correlation coefficients between * %J 935 tumour colony formation or cloning efficiency and the percent of tumour cells in the sample. Correlations derived from both the agar and methylcellulose clonogenicity data were strongly significant. (Colonies/ 5x105 cells, r=0-612, P <0 01, n=24 and r= 0677, P < 001, n= 24respectively). The values obtained for frequency of colony formation in the two systems were highly correlated. (r= 0 937, P < 0.001, n=24). Cloning efficiency, however, was not correlated with the percentage of tumour cells (agar/agar; r=0*109, and methylcellulose/agar; r = 0 257).
The results show that the choice of semi-solid support for measurement of culture clonogenicity is unimportant in terms of quantitation, as long as an agar layer is used to prevent the cells from settling on the plastic dish. The volume and concentration of methylcellulose has been standardized for convenience to 1 ml of 0.8% (w/v). It is important to note however that the optimal amount and concentration of the agar or methylcellulose plating layer shows great variability, and appears to be characteristic of an individual patient. Both procedures satisfy linearity requirements (Fig. 1) and on the basis of our preliminary evidence of the density of clonogenic cells (Fig. 2) , a similar low-density population is assessed in both procedures. While the data are limited, the correlation between the percentage of tumour cells and clonogenic growth suggests that methylcellulose/agar may provide an equally good substrate for clonal growth as agar/agar. In addition, the ease of post-growth removal of tumour colonies from the methylcellulose plating layer may facilitate the study of other biological phenomena relevant to our understanding of human neoplasia.
